Proper evaluation of the generalizability of an instrument is critical for its use across different social contexts such as caregiver status. OBJECTIVE: To examine the differential item functioning of the Center for Epidemiologic Studies Depression (CES-D) Scale, patterns of response to each item of the CES-D Scale attributable to caregiver status was assessed. STUDY DESIGN: Using a cross-study comparison method, a sample of 58 matched pairs of Korean American caregivers and noncaregivers was used for matched moderated regression analysis on the CES-D Scale. RESULTS: The authors identified three items that vary according to caregiver status in the present study: Item 2 (My appetite was poor), Item 4 (I felt that I was as good as other people), and Item 14 (I felt lonely). CONCLUSIONS: Beyond assessing the level of depression through total CES-D scores, it is important to examine variations in the items of the CES-D Scale across different social contexts.
BACKGROUND Depression and Caregiving Among Korean American Women
With 1.5 million people, Korean Americans (KAs) are the fifth largest Asian group in the United States (Reeves & Bennett, 2004) . However, for KAs, very limited data on the prevalence of depression are available, particularly for KA women. The data that have been collected suggest an increased susceptibility among KA immigrant women, about 48.7% of whom reported a high level of depression, which was demonstrated on the Center for Epidemiologic Studies Depression (CES-D) Scale cutoff score of 16 or higher (Kim & Rew, 1994) .
KA immigrant women are vulnerable to depression because they need to straddle distinct cultures and adjust to different sociocultural roles and expectations in a new country (Kim, Han, Shin, Kim, & Lee, 2005; Kim & Rew, 1994; Shin, 1993; Um & Dancy, 1999) . In Korea, the traditional family is husband-dominant, and the husband is the breadwinner. However, as Korean families adjust to a new culture and society, the traditional family structure and relationships tend to be modified (Um & Dancy, 1999) . Currently, in most KA families, wives as well as husbands contribute to the household income, making the majority of KA families more egalitarian in terms of gender roles. More than 99% of KA women have reported that they were working outside the home, and 36% of them had not worked in Korea before coming to the United States (Um & Dancy, 1999) . Stress related to the changes in role and work burdens have increased the risk for depression among this population.
Along with contributing to the household income, KA immigrant women are expected to continue their role as a primary caregiver for the family. Traditionally, caring for older parents or sick family members is regarded as one of the main responsibilities of women in Korea. Hence, KA women are living under the influence of a strong sense of filial obligation (Kong, 2007) . All of the KA caregivers interviewed for a study on KA caregivers' experiences reported that taking care of frail family members was a part of their natural responsibilities (Kim & Theis, 2000) . Based on a review of 32 studies on the experiences of caregivers, Kong (2007) found that a major motivation for caregiving among KA caregivers was filial obligation, whereas White caregivers were more likely to be motivated by filial affection. She also discussed the increased risk for depression among caregivers in relation to the amount of burdens placed on them. Youn, Knight, Jeong, and Benton (1999) have reported that compared with Whites, KA caregivers experienced higher levels of burden and anxiety than their White counterparts. These findings indicated that the social context of expecting women to take major caregiving roles as well as ethnicity based on a traditional culture play significant roles in determining KA women's experiences with depression. Social context and ethnicity have been found to contribute to differences in the manifestations of depressive symptoms as well as in the prevalence of depression (Roxburgh & Xu, 2006; U.S. Department of Health and Human Services, 2001) .
The Center for Epidemiologic Studies Depression Scale
More than 40 instruments have been developed and used to measure depression (Kim, 2002) . The most commonly used instrument for measuring depres sion among KA immigrant women is the CES-D Scale (Kim & Rew, 1994; Lee & Farran, 2004; Shin, 1993; Um & Dancy, 1999) . The CES-D Scale, a 20-item self-report scale, has been widely used to measure the level of depression in both clinical and community settings (Radloff, 1977; Radloff & Locke, 1986) . Respon ses are scored based on a 4-point Likert-type scale ranging from 0 (rarely or none of the time; less than 1 day a week) to 3 (most or all of the time; 5-7 days a week). A score of 16 has been used as a cutoff point to dichotomize depressed and nondepressed groups. The scale has demonstrated good reliability and validity across various populations, including Koreans (Black, Markides, & Miller, 1998; Farran, Miller, Kaufman, Donner, & Fogg, 1999; Lee & Farran, 2004; Roberts, 1980) . However, lack of consistency regarding item responses in the measurement of depression suggests that response patterns may be affected by unique conceptualizations of depression among different ethnic groups (Perreira, Deeb-Sossa, Harris, & Bollen, 2005) . Relying on instruments without much consideration of their applicability across different social contexts and ethnicities may result in inconsistent findings (Perreira et al., 2005) . Although the stability and applicability of the CES-D Scale across different ethnic groups have been evaluated, limited numbers of studies have addressed the cross-contextual generalizability of the CES-D Scale.
Differential Item Functioning
One approach to addressing cross-contextual generalizability is by performing differential item functioning (DIF) analysis. DIF consists of an examination of whether each item in an instrument is being interpreted consistently, relative to the rest of the items in the instrument. If the items are being interpreted differently across social contexts, this can be an indicator that the instrument is not measuring the same construct across them. If a large number of items are subject to such biases, it can threaten the reliability and validity of the instrument (Holland & Wainer, 1993) .
The most popular methods of estimating DIF are based on item-response theory (IRT). IRT models generate item parameters and then test for group differences in the estimation of each item parameter (Holland & Wainer, 1993) . These methods have three major drawbacks. First, they assume a parametric IRT model for the scale. If the assumed model is incorrect, the resulting DIF analysis will be moot. Second, the meaning of group differences can be very difficult to understand both in terms of meaning and in terms of the implications for use of the scale. Finally, these models generally require relatively large samples (e.g., 150 participants per group), limiting their use with populations where large samples are difficult or expensive to obtain. One alternative method of estimating biases with smaller samples is matched moderated regression (MMR) analysis (Young, Fogg, & Choi, 2002) . MMR analysis has four distinctive benefits. The first is that the parameters that are estimated from MMR analysis are relatively easy to interpret. The intercept differences reflect mean item differences between groups that are independent of the latent trait. For example, Gelin and Zumbo (2003) have noted intercept differences between men and women on an item about crying when measuring depression. Women have reported crying more than men, independent of their level of depression. On the other hand, slope differences reflect interaction effects in the relationship between the item and the total scale score, which is used to estimate the latent trait. Slope differences demonstrate that the item may be more correlated to the latent trait in one group than it is in another. There are other DIF models that do not require the use of an IRT model (Swaminathan & Rogers, 1990 ), but they also require large samples to estimate the DIF effects.
A second benefit of MMR analysis is that it has more statistical power than IRT models that are generally used to estimate DIF. MMR employs the use of least squares estimation rather than maximum likelihood types of estimation and so large samples are not required to produce accurate and robust results. The maximum likelihood estimates used in item-response DIF models often requires large sample sizes (e.g., 150 or more participants) to estimate these same biases (Rao & Sinharay, 2006) .
The third benefit of MMR analysis is that the calculation of effects is less ambiguous than IRT models. IRT models require specification of a single or multiple parameter measurement model and the specification of constraints on the selected model. Both of these decision points require an experienced psychometrician and can be open to debate as to the best choice. MMR analysis, on the other hand, is a single model for performing DIF. Thus, it avoids the challenges inherent in selecting which measurement model the scientist wants to assume best describes his or her data, and which of the resulting parameters are the optimal ones to constrain when looking for group differences.
Finally, MMR analysis associated with DIF is relatively easy to calculate. Any scientist with access to statistical software that performs multiple regression analysis can analyze his or her data without much difficulty. MMR analysis is based on using linear regression to estimate the relationship between the latent trait of interest and each item of the scale.
The procedure also produces more interpretable results because the samples are matched. Young et al. (2002) used MMR analysis to examine the differences in the manifestations of depressive symptom attributable to ethnicity. Using two groups of female caregivers of patients with dementia-Caucasian American (CA) caregivers and Korean caregivers in Korea (KK)--they assessed group differences in the depressive symptoms that are described in the CES-D Scale. For the study, CA caregivers (N = 100) completed the English version of the CES-D Scale and KK caregivers (N = 78) completed the Korean version of the CES-D Scale, the CES-D-K. Details of sampling and research procedures are reported elsewhere (Lee & Farran, 2004; Young et al., 2002) . KK caregivers reported significantly higher levels of depression than CA caregivers. Young et al. (2002) questioned whether ethnic differences in the levels of depression reflected differences in severity of depression or whether the group differences were attributable to factors unrelated to depression. They used a sample of 62 matched pairs for MMR analysis. They found significant ethnic group differences in terms of the intercept on 10 items and the slope on 1 item. The 9 remaining items showed no evidence of ethnic group differences, which made them conclude that these items on the CES-D Scale are generalizable across CA and KK caregivers (Young et al., 2002) .
Previous Example of the Use of MMR Analysis
These identified ethnic group differences in the manifestations of depressive symptom led the current authors to ask how much item bias might be found according to different social contexts, particularly caregiver status. Regardless of known significant influences of depression among KA women, our knowledge of the differences in the ways KA women express depression in varying social contexts is very limited. Among the various types of social context, the focus of the present article is caregiver status. Thus, the present study was designed to explore how responses to each item of the CES-D Scale would change depending on caregiver status and thus to identify the invariant items of the CES-D Scale according to different social context.
In this study, we assessed the differences of the CES-D Scale attributable to caregiver status with matched samples of KA caregivers and KA women from the general population. In this way, ethnicity is controlled for (both samples are KA), but the social context of the women's lives is allowed to vary (caregiver vs. noncaregiver). This analytic approach makes it possible to compare the magnitude of the item differences according to caregiver status.
METHOD
This study compared the DIF of the CES-D Scale between two samples of KA women, caregivers and noncaregivers, by estimating item differences attributable to caregiver status.
Sample and Setting
Approval was obtained from the University Institutional Review Board prior to recruitment and data collection of both samples of KA women.
KA caregivers. The KA caregiver sample and KA noncaregiver sample were collected at different times. Both samples were collected from the Chicago metropolitan area. Data from the KA caregivers were collected in 1998. A purposive sample of KA caregivers (n = 58) was recruited through KA social service agencies, physicians' offices, churches, adult daycare centers, and long-term institutions by a snowball sampling method. For KA caregivers, inclusion criteria for the subjects were first-generation KAs who were born in Korea, lived in the United States at the time of the data collection, and were able to speak and read Korean. Each subject was the family member who had the major responsibility of providing care on a daily basis to an elderly person who has impairment in any activities of daily living, cognition, or behaviors. Inclusion criteria for KA care recipients were persons who were older than 60 years of age and required daily routine care because of impairment in performing activities of daily living or problems in cognition or behaviors. Care recipients included both male and female subjects.
KA noncaregivers. The KA noncaregivers (n = 300) were recruited through KA community activity centers and Korean YWCA meetings (n = 88), Korean churches (n = 128), workplaces (n = 55), and word-of-mouth strategies (n = 29) in 2005, for a study of barriers to seeking mental health services among KA women. The inclusion criteria of the KA noncaregiver sample were 40 to 69 years old, married, female, immigrated to the United States from Korea after the age of 16 years, and 1 year minimum duration of residence in the United States. This study focused on women aged 40 to 69 years because midlife to older KA women may experience unique barriers to seeking mental health services in the United States. Older KA women report higher levels of psychological distress than younger KA women (Shin, 1993) . Potential participants who had a self-reported psychiatric history or had taken antipsychotic medications were excluded to study healthy KA women in the community. Koreans who immigrated to the United States before age 16 experience substantially different adjustment experiences from those who immigrate at older ages (Noh & Avison, 1996) , so only women who immigrated after age 16 were recruited for the study. Women who have resided in the United States for less than 1 year were excluded because they did not have enough opportunity to experience the U.S. health care system. Even if the participants were not specifically asked about their caregiving role, the chances of caregivers being included in the sample is extremely low, considering the reported difficulties of recruiting KA caregivers to fill out a survey (Lee, Farran, Tripp-Reimer, & Saddler, 2003) . Among the 300 subjects, only 58 KAs were selected for the analysis after using the matching procedure with the caregiver sample.
Procedure for Matching
For the present study, the two samples (KA caregivers and KA noncaregivers) were matched on the CES-D score. The mean total CES-D score of the KA caregivers (mean = 21.53, SD = 12.16) was significantly higher than that of the KA noncaregivers (mean = 6.24, SD = 10.29). To preclude potential group differences in severity of depression, we used a configural matching procedure (Rassler, 2002) . Configural matching assures similar distributions in the two groups by selecting one of the two groups (in this case, the one with the smaller sample size) and dividing it into ordered categories based on the total score of the CES-D. In this analysis, we used eight ordered categories, which are called octiles. Then the cases from the second, uncategorized group, were matched up with each of the octiles. In this way, we recreated the same distribution of scores in each matched sample. The process produced a sample of 58 matched pairs of the total CES-D scores. The mean CES-D scores for KA caregivers and the KA noncaregiver group were 21.53 and 20.71, respectively.
The matching process led to selection of individuals with high CES-D scores, however, the demographic characteristics of the individuals from the noncaregiver sample were similar to those in the entire noncaregiver sample, indicating that the individuals selected for this study accurately represented the entire noncaregiver sample. Moreover, the emphasis of the study was to use the configural matching procedure to preclude potential differences in severity of depression between the caregiver and noncaregiver samples.
CES-D Instruments
Two different versions of the CES-D were used for the present study: the CES-D-Korean (CES-D-K) and the revised translated version (CES-D-K-R). The CES-D-K was developed for the Korean immigrant population (Noh, Avison, & Kaspar, 1992) . The CES-D-K has established psychometric properties, including reliability and content, construct, and concurrent validity with Koreans in Canada (Noh et al., 1992) . Noh, Kaspar, and Chen (1998) revised the translated version of the CES-D-K into the CES-D-K-R by changing the wording of the four items describing positive affect into ones indicating a loss of positive affect. This substitution was done to reduce Asians' potential bias to not endorse positive feelings, which may be related to the Confucian philosophy of fatalism and emotional self-control (Noh et al., 1998) . The reliability and validity were slightly higher in the 20-item CES-D-K-R, with a reliability of .93 compared with .89 in the CES-D-K (Noh et al., 1998) .
The CES-D-K (Noh et al., 1992) was used for the KA caregiver sample and was pilot tested with five KA adult caregivers prior to conducting this study. During the pilot test, the Korean translation of the CES-D item, "I felt that I was just as good as other people," appeared to be problematic because it was translated to "I felt that I was at least as good as other people" (Noh et al., 1992) . The two words in the phrase, "least" and "good," appeared to contradict each other in meaning and cause confusion among the KA caregivers. Therefore, the item was retranslated in Korean to mean, "I felt that I was as good as other people." The internal consistency reliability of the CES-D-K for the KA caregiver sample was .94. The CES-D-K-R was used in the sample of KA noncaregivers (Noh et al., 1998) . The internal consistency reliability of the CES-D-K-R for the KA noncaregiver sample was .96. The two versions of the CES-D were used for the present analysis because the CES-D-K-R was not available when the KA caregiver sample was collected in 1998. We believe that both versions of the CES-D are reliable and valid translations for the Korean-speaking population based on the findings from Noh et al. (1998) using bilingual technique.
Statistical Analysis
The statistical analysis used in this study was MMR, including the effects of age and education in the regression model, using the five steps outlined below:
1. Construct estimates of the latent trait were made by summing all of the items, save the item undergoing MMR analysis. Thus, if there were 10 items, the first MMR analysis looked at predicting item 1 from the sum of items 2 to 10. 2. A dummy-coded variable was created to represent the two groups as well as an interaction term that was the product of the group variable and the estimated latent trait.
A multiple regression analysis was conducted with
the latent trait, the group variable, and the interaction term as predictors of the item score. 4. If the interaction term was not significant, it was dropped from the model. The regression was performed again, but only including the latent trait and the group variable. 5. If the interaction term was significant, then the lower level effects could not be interpreted. To interpret the interaction term, a regression was performed between the latent trait and the item scores separately for each of the groups.
By conducting the five steps of MMR analysis, we estimated the group differences across KA caregivers and KA noncaregivers.
RESULTS
The demographic characteristics of the KA caregivers and KA noncaregivers are summarized in Table 1 . No statistically significant differences between the two groups were found for age, length of residence in the United States, or level of education.
Differences in CES-D by Caregiver Status
As described earlier, the first MMR model that was examined included an interaction term between the adjusted total score and a dummy-coded group membership variable. Significant interactions between caregiver status and the total CES-D score were observed for 3 of the 20 items: Items 2 (My appetite was poor), 4 (I felt that I was as good as other people), and 14 (I felt lonely). See Figures  1, 2, and 3 for the interaction effects of items 2, 4, and 14, respectively. Feeling lonely was a stronger Evaluating DIF of the CES-D Scale manifestation of depression for KA caregivers, whereas for KA noncaregivers, a poor appetite and not feeling as good as other people were stronger manifestations of depression.
Invariant and Variant CES-D Items
Among the 20 items of the CES-D Scale, three items were found to be variant (attributable to) caregiver status in the present study. In addition to the three variant items identified in the present study, 10 items were found to vary across different ethnic groups in a previous study (Young et al., 2002) . Thus seven items were found to be invariant across caregiver status and ethnicity. Table 2 shows the invariant and variant CES-D Scale items identified in the present and the previous studies (Young et al., 2002) .
DISCUSSION
In this study, we explored differences in terms of DIF of the CES-D Scale across different social contexts based on caregiver status. The present study revealed significant interactions between caregiver status and total CES-D scores. When response patterns for the CES-D scale were compared for KA caregivers and KA noncaregivers, significant interactions between caregiver status and total CES-D scores were observed in three items: Item 2 (My appetite was poor), 4 (I felt that I was as good as other people), and 14 (I felt lonely). Among caregivers, endorsement of the item about loneliness significantly increased as the total depression score increased, whereas the item about feeling as good as others did not exhibit such a relationship with the total depression score. A possible reason for this phenomenon is the emotional return of caregiving. KA caregivers may feel good about themselves by fulfilling cultural expectations and norms as caregivers. According to previous studies, caregivers reported that caregiving is a rewarding experience and makes them feel useful or proud (Amirkhanyan & Wolf, 2003; Center on Aging Society, 2005 , Lee et al., 2003 . KA caregivers may maintain a consistent level of self-esteem regardless of the emotional strain they experience. On the other hand, loneliness was found to be a predictor for depression among KA caregivers. Thus, loneliness may be a symptom that requires special attention among KA caregivers, especially because caregiving responsibilities usually leave a minimum amount of time for one to be alone. Among noncaregivers, a poor appetite or not feeling as good as other people significantly increased as the total depression score increased. The endorsement of these items may confirm a primary somatic manifestation or a reluctance to endorse positive emotions among Asian Americans when experiencing depression (Noh et al., 1998) .
Besides the 10 CES-D Scale items that have been previously found to be variant across different ethnicity (Young et al., 2002) , we identified three items attributable to caregiver status in the present study. As a result, we were able to identify seven invariant items across social roles (caregivers vs. noncaregivers) and ethnic groups. In other words, these seven items helped us to identify the primary manifestations of depression across caregiver status and ethnicity. Shafer (2006) conducted meta-analysis of the factor structures of four major depression scales: Beck Depression Inventory, CES-D, Hamilton Rating Scale for Depression, and Zung Self-Rating Depression Scale. Based on the analysis, she found that CES-D Scale showed relatively little variability across the studies, which were conducted in different social contexts and ethnic groups compared with the other three depression scales. The CES-D Scale has four main components of depressive affect (7 items), somatic symptoms (7 items), positive affect or wellbeing (4 items), and interpersonal relations (2 items; Radloff, 1977; Shafer, 2006) .
Among the seven invariant items which were identified from the present and previous study, four items fit in the depressed affect component: Item 3 (Unresponsive to help), Item 6 (I felt depressed), Item 10 (I felt fearful), and Item 18 (I felt sad). Three items, Item 7 (Everything was an effort), Item 11 (Sleep was restless), and Item 20 (I could not get going), fit in the somatic symptoms component. The present study demonstrates that the depressed affect and somatic symptoms components are the most robust components that are stable across different social contexts as well as ethnicity. Previously, somatic symptoms were found to be reliable indicators of depression, particularly for Asian Americans, including KAs (Arnault & Kim, 2008) . None of the interpersonal problems or positive affect items remained invariant (see Table 2 ). The findings are not surprising when considering the fact that both interpersonal problems and positive affect are strongly influenced by social context (Cuéllar & Paniagua, 2000; Noh et al., 1998) . Social context influence beliefs about interpersonal relationships and determine the values, purposes, and rules of those relationships. Acceptable ways to express positive emotions are also determined by social context (Noh et al., 1998) . Further studies are needed to explore whether or not these patterns remain consistent across different ethnic groups and social contexts.
One limitation of this study is the time differences between the samples. Changes that occurred to demographic and environment between the two data collection points might have a potential impact on the findings of the present study. Different recruitment strategies and eligibility criteria used for the two samples could also influence the findings. Regardless of the comparability issue, differences between the caregiver and noncaregiver groups were not significant in terms of age, length of residence in the United States, and level of education, indicating that the configural matching process produced a sample of comparably match pairs. It is also important to remember that DIF differences do not usually have an enormous impact on a single individual's score (Young et al., 2002) . Instead, the importance of these differences is in better understanding largegroup differences (such as depression rates in the United States and in Korea) and in understanding how the manifestations of depression may vary from one group to another.
Despite the limitation, the present study demonstrated the importance of examining the changes in differential item functioning of the CES-D Scale across different social contexts (caregiver vs. noncaregiver) beyond assessing the level of depression. The findings have significant implications for the use of the CES-D Scale in nursing practice. Knowing that not all items of the CES-D Scale function consistently across social contexts and ethnic groups, we need to assess individual item scores as well as total CES-D Scale scores. In addition, calculating two different summated scores for invariant items and variant items would allow us to examine social and ethnic differences in the symptom endorsement patterns of depression. This study confirmed the importance of inquiring about somatic symptoms when assessing depression in KA women. The present study also showed that findings from well-established and widely used instruments such as the CES-D Scale should be interpreted with caution when the instruments are used for different social contexts and ethnic groups.
